More than 400 colleges and universities have committed to addressing climate change in a meaningful way, including exploring strategies for becoming climate neutral. Since there is no blueprint for achieving such an aggressive goal, universities are exploring a variety of approaches and varying levels of commitments. This paper poses a set of foundational principles helpful for institutions as they go about the process of developing strategic plans for climate neutrality.
Introduction
The Goal of Climate (or Carbon) Neutrality is a powerful motivator and has been the focus of student campaigns across the country. While there may be some subtle distinctions between the terms carbon neutrality and climate neutrality, in this paper I treat them as similar concepts, focusing on the reduction of greenhouse gas emissions. As more colleges and universities make commitments to pursue a goal of climate neutrality, though, it is clear that the terms mean different things to different entities. More than 400 schools have signed the American College and University Presidents Climate Commitment (ACUPCC), which indicates that during the next year or so, more than 400 schools will begin the difficult process of developing strategies and longterm plans for implementing the commitment. The ACUPCC provides a two-year window for developing this plan, recognizing that there is no real blueprint for moving forward with such an endeavor.
The development of a plan, especially for a large institution, is a daunting and frightening task. The time frame is so long that it is almost inevitable that
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By Davis Bookhart the beginning assumptions of future campus size, population, and resource needs will be completely wrong. It is hard to predict what the research requirements will be for faculty, what impact computers will have on overall energy consumption, or even what the marketplace will look like for essential goods and services provided to the campus setting. Any minor tweaks in base assumptions could create wide disparities by the end of the time line.
With all the unanticipated factors that might come up over time and could (and probably will) impact a carbon neutrality strategic plan, it might be instructive to consider some general thoughts for moving forward. Instead of exploring the tactical strategies of attaining carbon neutrality (i.e., converting fleets to biodiesel, installing photovoltaic panels), this paper offers a collection of foundational principles that can help frame the development of a strategic plan for carbon neutrality.
Develop a Working Definition
This first item is perhaps the most obvious, but should not be overlooked. What exactly does carbon neutrality mean to the students? Is it the same as how the administration views carbon neutrality? Is the goal to equalize demand with a non-carbonemitting supply, or is the goal more abstract, including transactional instruments like green power purchases or far distant offsets like tree plantings? Are avoided emissions the same as reductions? Is neutrality a point in time or a steady state?
The more detailed the working definition, the less confusion as the process unfolds. It is important to establish a baseline definition that not only describes the end goal, but also sets the parameters and boundaries for future actions. It is helpful to remember that people implementing the plan 20 years from now will not be the same people developing it today. As the working definition is passed from one generation to the next, it will be helpful if it is clear and precise enough for everyone to embrace the same vision.
On a technical level, the main inventory protocols help in this regard by separating emissions into three general levels: direct, indirect purchased electricity, and other nonelectrical indirect emissions. (The most commonly recognized system of inventorying greenhouse gas emissions is the Greenhouse Gas Protocol Initiative on Emissions developed by the World Business Council for Sustainable Development and the World Resources Institute www.ghgprotocol. org.) The first two categories are most directly tied to actual actions of an entity that produces greenhouse gas emissions and are likely to be included in all inventories. The third category, including actions such as employee commuting, business-related travel, and certain upstream activities, is much more interpretive. In developing a working definition, making clear distinctions about these third-level items will be a challenge.
For items in this third category-and other unique features that may be added as well-it might be helpful to develop a set of principles as a dividing line. For example, a principle may center on responsibility; those actions that the institution is responsible for are included, and those actions that an individual or outside agency is responsible for are not. This principle helps clarify items like commuting, whereby the individual, not the institution, is responsible for the emissions. Employees who choose to walk, drive, carpool, or bike to work, for example, are taking much more personal responsibility for their actions than those employees who drive SUVs to work. In this case, the institution may develop policies that help promote positive actions, but does not account for those emissions-for better or worse-in the inventory.
Sustainability as a Guiding Focus
It is possible that a strong focus on carbon reductions could overshadow other sustainability activities on campus. Climate change is certainly the most pressing environmental challenge of the 21st century, and mitigating the effects of climate change could consume the lion's share of resources and attention for the foreseeable future. Climate change, however, is a symptom of our natural systems being out of balance. We tend to focus on energy consumption as a primary driver of climate change, which it is, but energy consumption from non-sustainable sources is part of the larger problem of imbalance. Maintaining a holistic approach is essential in reversing this imbalance.
While most actions will not necessarily upset other sustainability initiatives, some actions definitely will. There are, and will continue to be, trade-offs that place one set of sustainability priorities over another. We could blanket our campuses, for example, with solar panels to reduce non-renewable consumption of energy, but that would come at the cost of the aesthetic beauty of the landscape, tree canopy, and natural areas. This is a blunt example, and it is improbable that any campus leaders would accept cutting trees to make more room for solar energy. However, we make more subtle trade-offs regularly, such as making decisions about increasing the fresh air in buildings or reducing energy consumption by decreasing ventilation. A rooftop may make a great place for solar panels, but could be a better opportunity for a patio garden that captures storm water and provides a green space for the building occupants. A strategic plan should have mechanisms for evaluating these trade-offs and ensuring that a broader focus on sustainability remains a centering guide.
Resist the Lure of Offsets
For short-term gains in reducing greenhouse gas emissions, some institutions are thinking about, or already engaged in, purchasing of carbon "offsets. " The premise is that by buying an offset, "you forgo reducing your own emissions … but in exchange you pay someone to reduce their emission in your stead. "
1 The market for offsets has grown in recent years as individuals and institutions envision a benefit in contributing to worthwhile projects that reduce greenhouse emissions when it is impossible or difficult to make meaningful changes on a personal or institutional level. The term has also evolved to include many different investment instruments that range from green power procurement, reforestation efforts, fuel and energy reduction projects, and tradable energy credits.
As appealing as they sound, there are a number of issues associated with offsets, and these issues relate directly to strategies for carbon neutrality. Because these offset instruments are new, voluntary, and unregulated, it is often difficult to determine if they are actually contributing to the intended result. As an article in the Washington Post recently pointed out, "a closer look reveals an unregulated market in which some improvements bought by customers are only estimated, extrapolated, hoped-for or nil. " 2 Some offsets are not really reductions at all, but rather a paper trail that indicates that a certain amount of renewable energy has been produced. These instruments are called Renewable Energy Certificates (RECs), and are widely traded on carbon markets such as the Chicago Carbon Exchange. Although RECs are often promoted as offsets, they are simply regulatory instruments that provide the proof of renewable generation for utilities who must comply with renewable mandates. Since the renewable energy has already been produced, RECs do not meet the most fundamental definition of offsets, which is that the purchase somehow contributes to the reduction of greenhouse gases that would not have ordinarily occurred. 
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Climate change is certainly the most pressing environmental challenge of the 21st century, and mitigating the effects of climate change could consume the lion's share of resources and attention for the foreseeable future.
Another issue with offsets is that they are often not local. A number of organizations are doing very important greenhouse gas reduction work in developing countries or in rural communities in the United States, and they need funding to continue and expand their operations. Contributing to these efforts is admirable and the carbon reductions are real. From a climate change perspective, once the CO 2 is in the atmosphere, there is no difference between CO 2 that originates from Baltimore versus that which comes from Bangladesh. This indifference to location is a cornerstone of the offset markets. While true from a climate change perspective, the reality is that CO 2 is rarely emitted in isolation (Fig. 1) . Energy intensive processes, such as transportation, electricity generation, and on campuses, district heating and cooling, typically emit other pollutants as well. Exhaust from diesel fuel combustion, for example, includes oxides of sulfur (which form acid rain), oxides of nitrogen (which produce low-level ozone and smog), particulate matter, as well as known toxins, and carcinogens. Of toxicologic relevance are the aldehydes (e.g., formaldehyde, acetaldehyde, acrolein), benzene, 1,3-butadiene, and polycyclic aromatic hydrocarbons (PAHs) and nitro-PAHs. 4 All of these health and environmental impacts are felt locally. The purchase of an offset may reduce carbon elsewhere, but does not alleviate the environmental impacts happening locally.
Even offsets that are legitimate, local, and produce predictable reductions may be problematic for a college or university planning a long-term climate neutrality strategy. The key to offsets is that buyers are willing to make climate commitments while sellers are not. In other words, the entities willing to accept funds to reduce their climate impacts are also willing to give up their claims to those same reductions. For example, a transportation company has a fleet of vehicles that produce a considerable amount of greenhouse gases. If a university offers to pay the premium for the company to use biodiesel instead of petroleum, the university can take credit for the amount of carbon offset by the transaction. This only works if the company has no interest in taking credit for themselves. However, if the company later sees a benefit in making a commitment to climate reductions-or more realistically, is mandated to reduce their emissions by the state or federal government-then they can no longer pass on that credit to the university. Offset opportunities that are plentiful today will be much less common in the future as new legislation and responsibility toward climate stewardship increases. With this in mind, offsets are a short-term strategy and should be treated with caution in long-range carbon planning.
Ultimately, the reason for resisting offsets in carbon reduction plans is this: large institutions that make a commitment to climate neutrality should not pay others to undertake the difficult actions necessary to reduce carbon emissions. Colleges and universities that make a climate commitment need to recognize that their actions are absorbed and potentially emulated by the future leaders they are training. An institution that buys its way out of its responsibilities may produce students who learn from that example. Climate commitments from colleges and universities are important on many different levels, not the least being the training and philosophies that are imparted by institutional leadership. Paying others to shortcut our responsibilities is not a leadership principle we want to impart on those trusting us with their intellectual growth.
Stay Technology Neutral
One of the most difficult conceptual exercises of a carbon strategic plan is in anticipating what the future will look like 20, 30, or more years out. Based on today's technologies, it would be difficult at best to reduce nonrenewable consumption enough to satisfy the goal of carbon neutrality, especially for a large research-intensive university with numerous campuses. There is good evidence to suggest that technologies that capture the energy content of wind, solar, and biomass resources will become more cost effective and efficient over time. However, it is also true that scientists have touted how close we are to cost-effective fuel cells for decades. Similarly, claims of cold fusion being "just around the corner" have been expressed optimistically for nearly 50 years. It is hard to know which technologies will break through the marketplace decades from now and it is likely that the dominant technologies of the future are ones barely recognizable today.
In developing a strategic plan, it is important to resist the urge to mandate the adoption, or set goals for installing, any particular technologies. It would be a costly mistake, for example, to insist on solar PV on all flat rooftops if later it is discovered that a combination of hybrid solar lighting embedded in a vegetative roof structure yields far better energy value. It is easy for people to fall in love with certain technologies, but the plan should not. This is not to say that institutions should stand by passively until something really remarkable comes along. Rather, it is important that the climate strategies recognize that most promising new technologies in the future may be ones that we simply cannot see clearly today. With this in mind, it may be helpful to incorporate flexibility into the plan by setting a system of metrics that are technology blind. The metric may be dollars/btu of energy value, btu value/allocated space, or conservation potential over a usable life span. Each of these metrics would emphasize reductions over the technologies used to achieve them. It could also open possibilities that were not previously considered. On a cost per btu savings, one of the best options could be something as simple as planting a tree on the south side of a building or installing a solar screen to block solar heat gain in the summer. By avoiding emphasizing specific technologies in the strategy, planners will have a much wider field of options from which to choose. This flexibility will be essential in achieving the long-term goals.
Identify Finance Opportunities
Even the most well-conceived plan will eventually come across the uncomfortable issue of financing new projects. Most institutions will discover, with little effort, a sizable number of low-hanging fruit in terms of energy efficiency and reasonable cost renewable energy projects. With favorable paybacks, these projects make good business sense regardless of a climate commitment. Once these early projects are completed, the decisions will become more difficult in terms of how to further reduce greenhouse gas reductions in a financially prudent fashion. With options that have multiple decade paybacks-or none at all-left on the table, it will be essential to identify how to cover the cost premiums.
One of the first issues to resolve is how to monetize carbon. This is a subjective exercise since, as an externality, there is no value associated with carbon in today's economy. Carbon, at least anthropogenic carbon, does have a value for those seeking to neutralize it. Determining that value, and using it in cost recovery analyses, will be key in evaluating options. Life-cycle cost assessments that include the value of carbon will show an improved return on investment for energy efficiency and renewable energy projects since the value of avoided carbon emissions can count as positive cash flow (Table 1) . To illustrate, a $100,000 energy efficiency project that saves $12,000 per year has more than an eight-year simple payback. However, if the $12,000 represents 100,000 kwh (at $0.12/kwh) in a region where the electricity portfolio contains a sizable amount of coal and natural gas, then the amount of carbon dioxide avoided, if valued at $100/ton, would be worth an additional $7,500. Adding this to the life-cycle cost analysis would improve the simple payback to slightly more than five years. This is a very basic example of cost analysis. For more sophisticated modeling of carbon values in project management, including evaluating and testing the sensitivity of the project's internal rate of return (IRR) and the net present value (NPV), see the Carbon Value Analysis Tool (CVAT), developed by Climate Northeast, a project of the World Resources Institute (www.climatenortheast.org).
How to value carbon, though, is difficult. Colleges and universities are not taxed on the amount of carbon emitted, nor are they required to buy carbon credits or stay within an allowable emissions band (as proposed in "cap and trade" schemes). Until the cost of carbon is internalized through regulation or legislation, determining an appropriate value of carbon is difficult. On the U.S. voluntary carbon markets, a ton of carbon may trade for as low as $1.00 and over the past four years has averaged $3.50/ton.
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The voluntary market is a not a good indicator of the real value of carbon, though, since participants are a small and self-selected group of organizations and the trade values reflect the supply and demand of carbon credits in this market, not the true cost of harm and economic disruption caused by carbon emissions. Looking at carbon as a cost to society, a variety of studies have calculated costs ranging from $130 to $300/ton. While there is no consensus on a reasonable value for carbon, it would be a gross oversight not to include some value in a carbon strategic plan. An option may be to include a default number for analysis purposes with the flexibility to revise upward or downward as more information becomes available.
Finding and allocating funds for carbon reduction goals will be a key element in strategic planning. Some institutions have created revolving "green" funds for energy efficiency and renewable power development. 6 Other schools have instituted student fees for sustainability or green power purchases. Often overlooked are opportunities for the institution to raise revenue through its operations. Facilities that have district heating and cooling plants may have dual-fuel capabilities. Typically, natural gas and heating oil sell on the market at a relative price parity based on btu content. During particularly cold winters, though, these prices can temporarily swing wildly because of supply bottlenecks and other storage or distribution factors. The ability to sell one fuel and buy the other when the price disparity is high is a way to raise revenue. Another opportunity is in peak-shaving electricity loads. In congested electricity markets, grid operators are often willing to pay a sizable sum to large users who cut their consumption during times of high demand or when the grid is unbalanced. The emergency load reduction program and the synchronized reserves program are two options made available to many institutions through curtailment service providers (CSP). (A list of CSPs in the PJM region is found at www.pjm.com.) The value for reductions is based on the market and terms of the CSP contract, but could be worth tens of thousands of dollars per megawatt shed. As the grid becomes more congested, the value will continue to rise.
Finally, as institutions employ more renewable resources on campus, those resources could be verified in order to generate RECs. While this paper argues against colleges and universities buying RECs, it makes good business sense to sell them. As noted in the next section below, a climate strategic plan must ultimately concentrate on the emissions produced, not the amount avoided. In other words, renewable energy may help achieve the goal, but is not the goal itself. Therefore institutions fortunate enough to have renewable energy opportunities on campus will realize gains to their climate goals by reducing their consumption of noncarbonemitting emissions. RECs are not needed, nor are they particularly helpful in that they may lead to confusion about the overall objective. With a market value for RECs that will grow as state and federal carbon regulations evolve, these instruments represent an important revenue-generating opportunity for the institution.
Refocus Bragging Rights
From the starting point of a large university with widespread environmental impacts, many of us have become accustomed to pulling out little victories and highlighting them to our communities as evidence of stewardship progress. Outreach and education are important functions for sustainability offices and necessary to keep a constant focus on environmentalism through student interest. While many projects yield positive gains for the environment, there are times when even very small advances get blown up to larger-than-life examples of the excellent progress of the program. When adding the natural competitive instincts of schools, the temptation to hype environmental successes becomes a passionate undertaking. These marketing overindulgences are really quite harmless and, frankly, do achieve the objective of keeping a focus on sustainability.
A carbon strategy, however, may force a different approach to some of the marketing and publicizing efforts of schools and their sustainability offices. It is painful to look at the opposite side of progresswhat is left to do. Hyping a small success is like a runner celebrating the completion of the first mile of Figure 2 , for example, is taken from the inside cover of a publication of one of the most progressive and genuinely forward-focused organizations in the country, Co-op America. Even the disclosure statement itself is a bold move.
The benefits statement is impressive and demonstrates a large number of avoided environmental impacts. Unfortunately, when schools are planning climate neutrality, the focus needs to be on the amount of impacts produced, not avoided. In the statement in Figure 2 , while we can be inspired that the publication avoided 10,805 pounds of greenhouse gases, we need to be more interested in how much greenhouse gas emissions were actually emitted.
This issue is important for two reasons: First, high levels of emissions are sometimes obscured under the celebrations of successes and progress. A comprehensive carbon plan may have the unfortunate outcome of pulling back the curtain on some activities or actions that had previously been promoted as great environmental victories. In the example above, it is unclear how much greenhouse gas emissions were actually released in order to publish the Coop America newsletter. Imagine, though, that the actual emissions were twice as much as the number avoided, or five times, or 10 times the amount. The bragging rights over the accomplishments may diminish quickly when placed beside the actual emissions that still remain. It may even prompt the question, is a paper newsletter-in the age of the Internet-even needed at all? Refocusing on the remaining emissions instead of the avoided emissions becomes even clearer when looking at the use of new technologies or fuels in inventories. For example,
The second reason this issue is important is because when projects or activities have good sustainability outcomes but do not contribute to the carbon reduction goals, they must be distinguished as such. This may deflate some of the bragging rights of the achievement. If commuting is not included as a category within the inventory, then providing incentives for biking, walking, and carpooling for employees is not a contribution to carbon reduction totals. If commuting is a part of the inventory, then the true measure is not the amount of people walking, biking, or carpooling, but rather all of those who do not.
Focus on Vision, Not Numbers
It may get lost in the details, but it is significant that the ultimate goal is not carbon neutrality for the institution. The big picture is global climate change and the devastating effects we can anticipate if this crisis is not brought under control. Climate neutrality on collage campuses is one important piece of the larger effort, but there are many other elements of this effort that need to be addressed on the local and global levels. Focusing narrowly on the goals and benchmarks to get the numbers right misses the bigger picture. The reason climate neutrality commitments among institutions of higher learning have been so strong is that colleges and universities provide the leadership, training, and intellectual curiosity that is essential for students when they are faced with dealing with problems of the next millennium.
Universities are inherently competitive, and students thrive on that naturally competitive spirit. It would be natural, when considering a strategic plan for carbon neutrality, to want to succeed faster and more dramatically than other peer institutions. While time is critical, though, this is not a race to be won when the numbers hit their targets. The results that will make the most impact are those that are transformative; students, faculty, staff, alumni, neighboring communities, and the neighboring region all need to be impacted positively by the efforts of the strategic plan.
With a focus on a "vision" of climate neutrality, all members of the institutional community can focus on what it really means to thrive in a climate-neutral environment. This could also mean that the time- 
